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PERFORMANCE SPECIFICATION

RESISTORS, VARIABLE, COMPOSITION
GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the variable resistors having a composition resistance element shaped in a
arc, and a contact bearing uniformly thereon, so that a change in resistance is produced between the terminal of the
contact and the terminal of either end of the resistance element when the operating shaft is tumed. These resistors

are capable of full load operahon (where maximum resistance is engaged) at a maximum ambient temperature of

-ne L ke imiia mea o bhom ceamadd daratnd at a mavimom tamnarature of 120°C (see

70°C, and are suitabie for Continuous Upﬁmuuu WNeN Propseity GSraisd, al @ maxXimum empaiawure i \see
6.8).

1.2 Clagsification.

1.2 Part or Identifying Number (PIN). The PIN shaft be n the folowing form and as specified (see 3.1 and 6.2):
RY2 N A X D 103 A
T 1 | -] |
Style Bushing Switch Temperature and Operating Resistance Resistance

(1.21.1) (1.2.1.2) (1.2.1.3) moisture resistance shaft (1.2.1.6) characteristic

characteristic (1.2.1.5) (1.2.1.7)

1.2.1.1 Style. The style is identified by the two letter symbol "RV" followed by a ane-digit number. The letters
ideitify cumposition, variable resistors and the number identifies the size and power rating.

1.2.1.2 Bushing. The type of bushing is identified by a single ietter in accordance with tabie I.

TABLE |. Bushing.
Symbol Bushing
Standard
Locking

Shaft and panel-sealed (étandard)
Shaft and panel sealed (locking)

- nrz
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MIL-R-94E

1.2.1.3 Switch. The type of switch or absence of 2 switch 1s identified by & single letter in accordance
with table [I.
TABLE [l. Switch.
Symbol Bushing
A No Switch
B Single pole, single throw switch

which i3 actuated to the "on”
position at the start of
clockwise rotation

1/ For replacewent purposes only. Mot to be used for new design.

1.2.1.4 Temperature and moisture-resistance cheracteristic. The temperature and moisture resistance
characteristic 1s identified by & single Letter in accordance with table II1I.
TABLE I11. Yemperature snd Moisture resistance characteristic.

Symbol Maximus Maximum Allowable change in Insulation
smbient ambient total resistance due resistance
operating temperature o soisture resistance {(sec 4.6.8

temperature at rated (see 4.6.10)

wattage
Raxisus
Y °c - Percent Megohss
120 70 10 100

1.2.1.5 Operating shaft. The operating shaft styles and lengths are identified by a two digit symbot.
The first letter indicates operating shaft in accordance with table IV, and the second letter indicates
operating shatt length, as specified (see 3.1).

TABLE IV. Style of operating shaft.
) Symbol Shaft
. £ Slotted
S Flatted

1.2.1.6 Resistance. The nominal total resistance value expressed in ohms is identified by a three digit

nusber. The first two digits represent significant figures and the last specified the number of zeros to
follow.

1.2.1.7 Resistance characteristic.

The resistance characteristic is identified by a single Letter in
accordance with table V.
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TABLE V. Resistance characteristic.

Symbo Resistance tape Resistance
(ame $icreaa T and L) rolarancs
{sge tigurss I snd &) tolerence
Percent (z)
A A 10
8 A 20
3 c 10
D < 20
E F 10
F F 20

1.2.1.8 Example of PIN. The PIN RV2NAYSD1O03A signifies:

¥ ] B e o dadam svamdabhla mandatan of ha dimcmatamne and macian cntine cmaxsfind fana T 9
RvS - A COWMPUIILION, VBri1aule res3lor vi CGIBETI3 1IN @Il PpUwTl TaL 3pPELITITY (3T J. 17
N -  Standard bushing
A - No switch.
Y - Temperature and spisture resistance characteristic as specified in table 111
sb - Slotted shsft .875 inch long.
103 - Nominal total resistance vaiue of 10,000 ohms.
A - Linear taper with resistance tolerance of 10 percent.

PPN

2. APPLICABLE DOCUWENTS
2.1 Government documents.

2.1.1 Specifications, standards, end handbooks. The following specifications, standards, and handbooks
form a part of this docusent to the extent specified herein. Unless othervise specified, the issues of
these documents are those lListed in the issue of the Department of Defense Index of Specifications and

Standards (DODISS) and supplesent thereto, cited in the solicitation (see 6.2).

SPECIFICATION

QQ-8-654 - Brazing, Alloy, Silver.
Q0-$-571 - Solder, Tin alloy; Lead-Tin alloy; and Lead alloy.

MIL-R-39032 - Resistor;, Packaging of.
(See supplemsent 1 for List of associated detail specifications.)
STANDARDS
FEDERAL
FED-STD-H2B -~ Screw Threed Standards for Federal Services.

NILITARY

{

M1t -STD. D Tast NMathada for Elactranie Clactrical Comnnnent Parts
To=2UL TESY MeThCEs Tor Tlelirenic snNC Tlectrical lomponent rartse.

MIL-STD-810 - Environmental Test Methods and Engineeri
MIL-5TD-45662 - Calibration Systems Requirements.

]

-
-
~
-

(Unless othervise indicsted, copies of the federal snd military speciﬂcatiom, standards, .nd handbooks

are available from the Standardization Documents Order Desk, Building 4D, 700 Robins Avenue, Philadelphia,
PA 19111-5094.)
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2.3 Orger of precedence In the event of a conflict between the text o

ft
................. detail specifications. specificat
cal

cited herein {(except for reiatec associated oetail Specitications, specivy
the text of this document shall take precedence. Nothing n this document, however, supersedes applicable

laws and regulations unless a specific exemption has been obtained.

et mmde o

h"l:cka, or ﬂa S\BMTQSI

nis gocument and the references
- P .
or
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3. REQUIREMENTS

3.1 Associated detail specifications. The individusl part requirements shall be as specified herein and
n accordance \Ilth the applwebl.e associsted detail specifications. In the event of & conflict between

mmaa is soecification and the dstail amarnidicariana oha |a » ahall msvams (aaa £ D)
IWUHK-U"LS Ul u 3 ap'i.l iCation and the oGetaic BPBWLI I TLEL TR, he & FosTwLL guveT il \3Ew U.LJ.

3.2 Qualification. Resistors furnished under this specification shall roducts which are authorized
by the quatifying -rn\nrv for Listing on the .-nnlu:gp;g qualified produc List at the time of award of

contract (see 4.4 and 6. 3)

llod

3.3 mMaterial. The material shall be as specified herein. However, when a definite material is not
specified, a material shall be used which will enable the resistors to meet the performsnce requirements of

not be construsd as & 2 1m o m 19
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hie ammasSiameiomm Ascansanca an anncaval af any -~
this specification. ALcepisnce oF spproval OF any ¢

of the acceptance of the finished product.

1.4 Design and constru

specified (see 3.1).

3.4.1 Operating shaft. All operating shafts shall be of the metal construction.

3.4.1.7 Size. The dismeter and Length of the operating shaft shall be &as specifiad (see 3.1).
3.4.1.2 Style of operating shaft.
3.4.1.2.1 Slotted ratt 7t (see 3.1). In no case shall the slots of slotted shafts be deep enough

to interfere with shaft retainers or bearing surfaces. The siot shail be so positioned that the
longitudinal centerline of the slot is within 210° of the longitudinal centerline of the contact area.

3.4.1.2.2 Flattened operating shaft (see 3.1). when flattened operating shaft are specified, the
fl.ttened portion shall be as specified in 3.1 and shall be as shown on figure 1. For shafts of D length,
the flatted surface shall start .031 £.005 inch (0.13 ma) from the retaining ring and extend to the free end

ot tha srnaratine shade
CvY INe CpTraliing e .

3.4.2 Rotation. The total sechanical rotation and the electrical rotation shall be defined on figure 2.
The electrical rotation of resistors with switches shall be equal to the rotation from the stop at the end
opposite the switch to the point where members engage to actuate the switch to the "off” position.

3.4.2.1 Clockwise taper. A clockwise taper is a resistance taper in which the resistance varies
approximately as shown on figure 3, increasing as the rotation engle incresses in a clockwise direction as
vieued from the pnarating shatt and measured hetusen the terminals indicated as 1 and 2 on ficure 2.

iewed the opersting shaft, end measured between the terminals icated tigure

3.4.2.2 Counterclockwise '!&- A counterclockwise taper is a resistance taper in which the resistance
varies approxisately as shown on figure 4 increasing as the rotation angle increases in a counterclockwise

direction as viewed from the operating shaft, and measured between terminals indicated as 3 and 2 on
figure 2.

3.4.3 Contact-sre assembly. Contact pressure on the resistance element shall be meintained uniforaly by

nositive nrassure and ahail he such as ¢t0 permit sannth slectrical and mechanical control of the resistor
POSITIVE PrOSSUre ST e o2 FerEItl S=DOTN Slett SNT ZOCNINILAL LONIrSL &7 TNe resistey

over the entire renge of electrical rotnt'lon (see figure 2). The rotating contact shall have comtinuous
electrical contact with its tersinal throughout the entire electricat rotation and shall be insulated from
the rotating operating shaft and the resistor housing. The entire contact-arm assembly shall be

obe

sufhclently sturdy to preclude the necessity of adjustment during the Life of the resistor.

3.4.3.7 Stops. Stops employed to limit the mechanical rotation of the contact-ars assesbly may be part
of, but shall not complete any electrical circuit.
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3. 4.4 Terminals. Resistors and attached switches shall be supplied with external terminal lugs or
terminal (oops of such size and styles as to permit accommodating and soldering of three .032 inch (0.81 mm)
diameter (AWG size 22, stranded) wires for resistors with .250 inch (6. 35 ma) diameter operating shaft, and

A2 ook (T 10 o) disceeo-
O wm/ UigwT(Ty

- a1 - - Tl o B ¥ P P A DD o o) .- e m -t m-m- e 1
Lnree ueo TOLil WV, 0N —l uI..E(EI LAWY €& SOLU) wWiTES VUI T3 13V > -lLH RS IVCIY \J.,
operating shafts. Terminasls shall be suitably treated to facilitate sotldering.

The manufacturer may solder dip/retin the lLeads of product

the solder dip process has been opproved by the quatifying activity.

3.4.4.1 Solder dip (retinning) leads.
supplied to this specification provi
The manuiacturer shail maintain soider Fit

y in accordsnce with tabie Yi, during the timing process.

TABLE VI. (Contaminstion limits.
Contamination Tinning percent
by weight
Copper 0.750
Gold 0.500
Cadmius 0.010
linc 0.008
Alusinue 0.008
Ant imony 0.500
lron 0.020
Arsenic 0.030
Bismuth 0.250
Silver 0.750
Nickel 0.02s

following options:

WVhen the original Lead finish aualified wes hot solder dip lead finish 52 of MIL-STD-1276 (NOTE:

a. qus
The 200 microinch maximue thickness is not applicable). The manufacturer shall use the same solder

dip process for retinning as is used in the originei menufacture of the product.
b. When the Lead originally qualified was not hot solder dip finish 52 of MIL-STD-1276 as prescribed

in &, soprovel for the process to be used for sclder dip shall bs based on the folloving test

(1) Thirty sasples of any mist-m:e vatue for esch style and lesd finish are subjected to the
Following the solder dip process, the resistors sre
subjected to the dc resistance i—iif {and other group A electricals). No defects are ailowed.

(2) Ten of the 30 samples sre then subjected to the soldersbility test. No defects sre allowed.

(3) The remsining 20 samples are subjected to the resistance to soldering heet test followed by the
soisture resistance test. No defects are allowed.

3.4.4.1.2 solder dip retinning options. The menufacturer may solder dip/retin as follows:

a. After group A tests. Following the solder dip/retinning process, the electrical sessuresents
requind in group A, subgroup 1, tests shsll be respested on the lot. The group A, subgroup 1

_——aas mmd o abalf e armadd Bl amad e [ Py -> > Sha e d
rejection criteria shall De usad. Following thess tests, the snwisc

the group B soldersbility test as specified in 4.6.5.

b. As 2 corrective sction 1f the Lot fails the groun B soldersbility test.
(o]

3.4.5 3oider. Soider for electrical connections shaii be in sccordsnce with Ua-B-654 or GG-3-571.
3.4.6 Mounting. Resistors shall be mounted by the single hole method with provisions for the nonturn
device as specified (see 3.1)

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T21:26Z
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3. 4.6.1 Hardware. Esch resistor shall be furnished with a8 corrosion resistant, internal tooth lock

washer, a hex.gonll -ounnng nut and a | king nut (if spplicable), as specified < ee 3 1) Hardware shall
4

_ a4 e B s

not be assembied on the resistor uniess othervise specitied (see 6. 2c). For dire
hardware shall be assembled on the resistor.

2. 4.6.2 Standard bushings. Uhen standard bushings are specified, the bushings shall be as shown for the

2.5.0.& SiaNoalTl wuSey

applicable style of resistor (see 3.1).

3.4.6.3 Locking bushings. When Locking bushings are specified, the bushings shalt be as shown for the
applicable style of resistor (see 3.1).

3.4.6.4 Shaft snd panel sealed bushings. When shatt and panel sealed bushings are specified, the panel
seal may be an integral part of the resistor or may be detachable (see 3.1).

3.4.6.5 Nonturn device. A nonturn device shall be furnished on resistors, which will prevent their
rotation vith respect to the surface on which they are mounted. The {ocation of the nonturn device and its
widest dimension shall be as specified (see 3.1). If the nonturn device is not syssetrical about its
vertical sxis, it shatl be so placed that a plane pas;ed perpendicular to the \ndest dimension and through
- = Yy ) -l o F Y r{

IIS cenier SHILL puss (ﬂl"m.igﬂ [nt axi s (=4
or permanently attached thereto.

§
i!
[ ]
~e
-
3
w
@

3 ecuring of screws, nuts,
4.7 { rews, n nd threade
to loosening under vibration.

3.5.1 Total resistance. Resistors shall have a total resistance equal to the nominal resistance value
mliia me mimiie thae mrassetmnca tal arancre erarifiad fecaa 1 2 1 & 1 21 7 and L A 2 1)
PLUS OF RINUS TNT TESISTANTE TOLEranie SPRtIvISU ASER 1.2.4.8, 1.&8.0.7, &8 %.0.&.77.

3.5.2 Resistance taper. A linesr taper is one having constant change or resistance with angular

rotation The resistance taver shall confors in general shape to the normal curves shown on figures 3 and

4, as applicsble. lcnstmce sesasurements shall fall within £20 percent of the nominal values shown by

G S EEPUPA S PR I S, e a — 4 s 2N

curves at the specifred angie of 50 percent of eiecirical rotation (see figures 53and 4, and 4.6.2.2).

3.5.3 Minimum resistance (see 4.6.2.3).

3.5.3.1 Japer A (lineer) resigtors. The minimum resistance at either extreme of the electrical rotation
shall not exceed the values Listed in table VII.

3.5.3.2 Tapers C and F (nonlineer) resistors. The minisum resistance shall not exceed the values Listed

“in table VIII. _

3.6 Torgue (see 4.6.3).

3.6.1 Operating. The torque required to rotate the contact arm shall be as specified (see 3.1). An
additional torque of 15 ounce-inches shall be permitted for operation of attached switches.

3.6.2 $iops. Resistors shall withstand the stop torque specified (see 3.1) without damege to the contact
arm and stop.

3.6.3 Locking. Resistors with locking bushings shatl vithstand the locking torque spec‘hod (see 3.1),
vithout camage to the bushings and thresds. The contact ars shall ot =ove when subjected to the test
specified in £.6.3.3.

3.7 Dielectric withstandino voltane  Uhen resistors are tested as specified in &.6.4, resistors or

switches, s requwed, sh.u withstand the application of potentials vithaut demsge, arcing, or breskdown.

3.8 Solderability. When resistors are tested as specified in 4.6.5, resistors shell meet the criteris
for tab evaluation in the test sethod.

2 ]
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tors are tested as specified in 4.6.6, resistors shall showv

3.9 Resistance to soldering hest. When resis
—— e ke —= e mimam mowad Sha amsmmas im mmaca®aman aball —— mcmmam T manemae
no wmecnaenical ou-gc ang wne va' TN TEII3ILONILE SNallL NUL TALETU £ preiLwiiL.

3.10 Rotational Life. When resistors are tested as specified in 4. 6.7, the permsnent change in
resietance thail not excead 10 percent nor <shall proper contact between the resietance element and the

contact arm be broken during or as rcsult of the test, and shell show no mechsnical demage.

3.11 Switch Life. Switches shall show no damege vhen they make, carry, and breek the current as
specified in 4.6.8. The contact resistance shall not exceed 0.10 oha.

3.12 Load Life. Uhen resistors are tested as specified in 4.6.9, resistors shall show no evidence of
mechanical damage and the change in total resistance between the initial reading and any subsequent reeding
shall not exceed 10 percent. The sinimum resistance both before and after the test shall not exceed the

applicable requirements for minisum resistance in tabtes VII and VII1I, as aspplicable (see 3.5.3).

TABLE VII. Minimum resistance taper (taper A).

Total resistance Maxisum value of
sinisus resistance
Ohms Ohas
S0 to 750, incl 51
1,000 to 10,000, incl 25
15,000 to 50,000, inct 35
75,000 to 0.1 megohm 50
Necoha: gonas
0.1 to 0.25, incl 125
0.35 to ©0.50, jnei 250
0.75 <o 1.00, ncl 500
1.0 to 2.50, inct 1,000
3.0 ts 5.00, incl 1,500
17 Acolicable to all styles except RV6.
For values of RVS, see 3.1.
TABLE VIII. Ninimum-resistance (C and F).
. Cilockvise maxisus Counterclockwise maximum
Total resistence velue of minimum resistence value of minimum resistance
. (measured between 3 and 2 (messured betvcen 1 and 2
ter#inals, see f‘w-‘e 1. t%r-.ﬁﬂa.si, see figure 1).
Taper C Taper F Teper C Teper F
Ohas Chas Ohmas Ohms Ohas
160 to 750 inct 20 s 1/ S i 20
4,000 to 5,000 inct 100 25 25 100
7,500 to 10,000 incl 200 25 25 200
15,000 to 25,000 incl 250 35 3s 250
35,000 to 50,000 incl SO0 35 }5 500
75,000 to 0.7 megohm, incl 1,000 35 35 4,000
Segohms .
0.15 to 0.&5, inel 2,500 S0 50 2,500
0.35 to 0.50, incl 5,000 100 100 $,000
0.75 to 1.00, incl 10,000 200 200 10,000
1.50 o 2,50, inel 25,000 S00 sao 26,000
3.50 toe 5.00, incl 50,000 600 600 50,000

icable to all styles except RV6. For value of RV6, see 3.7.

3
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3.13 Moisture resistance. When resistors are tested as specified in 4.6.10, resistors shall no evidence
of mechanical dsasge. The maxImue change 'n total resistance of any individual resistor shall not exceed
the value specified in table [Il1. The resistors shall meet the insulation resistance requirement specified
in table III. The resistors shall meet the insulation resistance regquiresent specified in table [I! and
shatt withstand application of the dielectric potential (see 4.6.4) without damage, arcing, or breskdown.

3.14 Low temperature storage. When resistors are tested as specified in 4.6.11, the total resistance
shall not change 1n excass of 2 percent.

3.15 Low_tempersture operation. When resistors are tested as specified in 4.6.12, the torque required to
effect rotation of the contact ara shall not be greeter than 30 ounce-inches for all styles except RVé4 and
48 ounces-inches for style RV4. The total resistance shall not change in excess of 3 percent.

3.16. Thermal shock. When resistors are tested as specified in 4.6.13, resistor shall shov no evidence
of mechanical demsge and electrical continuity shall not be sffected. Rivets, if any, shall not toosen, and
the change in total resistance of each resistor shall not exceed the values specified (see 3.1).

3.17 Salt spray (corrosion). When resistors are tested as specified in 4.6.14, resistors shall show no
corrosion and shall remain sechanically operative.

3.18 Shock (specified pulse). When resistors are tested as specified in 4.6.15, there shall be no open
circuits or intermittent contacts. The resistance shall not change in excess of 5 percent between terminals
1 and 2 and 2 percent between terminals 1 and 3. There shall be no evidence of mechanical damsage.

3.19 vibration, high frequency. When resistors are tested as specified in 4.6.16, there shall be no open
circuits or intermittent contacts. The resistance shall not change in excess of 5 percent between tersinals
1 and 2, and 2 percent between terminals 1 and 3. There shall be no evidence of mechanical damage.

3.20 Marking. Resistors shall be marked with the PIN and the manufacturer's name or trade mark. If space
permits, the total resistance in ohms shall also be merked. The PIN shall be marked on either the rear or
the periphery of resistors. There shall be no space between symbols which comprise the PIN. If Lack of
space requires it, the PIN may be set in two lines. In this event, the PIN shall be divided between the
temperature and moisture-resistance characteristic and shaft designetions, as shown in the following

exsmple:

RV2NAY
$D103A

Marking shall remain legible at the end of all tests.

3.2 vorkmanship. Resistors shall be processed in such a manner as to be uniforas in quality and shall
meet the requirements of 3.3 to 3.4.4, 3.4.5 to 3.4.8, inclusive, and 3.20 to 3.22, inclusive, as
applicable, and shall be free from other defects that will affect Life, servicesbility, or appearance.

3.21.1 Soldering. When soldering is employed, only substantially noncorrosive fluxes shall be used,
unless it can be shown that corrosive elements have been satisfactorily removed after soldering. Solder
shall not be used primerily for obtsining mechanical strength. Electrical connections shall be mechanically

secure before and electrically continuous after soldering.

3.22 Fungus. ALl external saterisls shall be nonmnutrient to fungus growth or shall be suitably treated
to retard fungus growth. The mmnufacturer shall verify by certification that all external materials sre
fungue resistant or shell test resistors es specified in 4.6.17. There shall be no evidence of fungus

growth on the external surfaces.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performsnce of all inspection requirements as specified herein. Except as
othervise specifiad in the contract or purchase order, the contractor sy use his own or any other
facilities suitable for the perforsance of the inspection requiresents specified herein, unless disapproved
by the Government. The government reserves the right to perform sny of the inspections set fourth in the
specification where such inspections are deesed necessary to sssure supplies and services confors to

prescribed requiresent.

10
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4.1.1 Responsibitity for compliance. ALl items shall meet all reguiresents of sections 3 and 5. The
inspection set forth in this specification shall become a part of the contractor's overall inspection system
or quality program. The absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies submitted to the Government for
acceptance compiy with all requiresents of the contract. Sampling inspection, as part of msnufacturing
operations, 1s an acceptable practice to ascertain conforssnce to requiresents, however, this does not
authorize submission of known defective material, either indicated or actual, nor does it commit the

Govarnmant tn accant dafarrive mararial
GOVErnRent IC SCiePl GoTeClive meterias.

4.1.2 Jest equipment and fn!mtion f!g.‘lligies. Test anxdd messuring equipment and inspection facilities

of sufficient accuracy, guality and quentity to persit performsnce of the required inspection shall be
established and meintained by the upplior The establishment and meintenance of a calibration system to

P Y { abo i1 b = oA o 2o awa -n sesan

control the acsuracy of the SRESUTING FRiTpEeNt shail be n -cwrwnct with RIL-STD-45662.

4.2 (Classification of inspections. Inspection requirements specified herein are classified as follows:

a. Quatification inspection (see 4.4).

b. Quality conformance inspection (see 4.5).

4.3 Inspection conditions. Unless o:r-er“-"se specified herein, all inspections shall be performed in
accordance with the test conditions specif in the “GENERAL REQUIREMENTS® of MIL-STD-202.
4.4 oualification inspection. Qualification inspection shall be performed at a2 laborstory acceptab

pees 10N,

1 PV L
L f Ty L
the Government (see 6.3) on sample units produced with equipment and procedures normally used in produc

4.4.1 Sample size. The number of resistors to be subjected to qualification inspection shall be es
specified in the appendix to this specification.

4.4.2 lnspection routine.

4.4.2.1 Single type submission. The samole shall be subjected to the examinations and tests specified in
table 1X, in the order shown. Six sample units shall be subjected to the exsminetion and tests of group 1I.
An additional six sample units shall be subjected to group II. AllL semple units, except those subjected to
group 11, shall then be placed in a dry oven and msintained for 24 24 hours at @ temperature of 40°C £5°C,
then removed and placed in a desiccator using a suitable desiccant, such as activated alumina or silica gel,
before being subjected to the tests of groups III to VIII, inclusive, The six samnle units subjected o the
examination and tests of group I shall also be subjected to the tests of group lll. Twenty- four of the
remaining sasple units shaill be equaily divided into four groups end subjected to the tests of groups IV to
VII, inclusive. Ten sample units shall be subjected to the tests of group VIII. Ten sample units shall be
submitted to group IX (see 3.22).

4.4.2.2 Combined type submission. The sample shall be subjected to the exsmination and tests specified
in table IX or X, as spplicable, in the order as shown. The sample units shall be assigned to groups in
accordance with table XIX or XX, as applicable. After examination and tests of group | and II, all
resistors, except those subjected to group 1l shall be placed in a dry oven and maintained for 24 24 hours
at a temperature 40°C 25°C, then resoved and placed in a desiccator using 8 suitable desiccant such as
activated aluaina or silica gel, before being subjected to the tests of groups L1l to VIII, inclusive, of
table XIX or groups Il or 11, of table XX, as applicable. Ten sample units shall be submitted to group IX.

4.4.3 Defective. Defectives in excess of those alloved in table IX and X, shall be cause for refusal to
grant gquaiification.

&.4.4 Retention g %‘!liﬂu; . To retain qunuﬂcat'ion, the supplier shatl forward at th
intervals to the quelifying sctivity. The qualifying & ity shall establish the initial reporting date

The report shall consist of:

A susmary of the results of the treats performed for inssection of product for delivery, (orouns A

¢

i ’
and B), indiutmg as & sinisua the r of Lots that have passed and the nudnr that have
f.ilcd. The results of the tests of all reworked Lots shall be identified and accounted for.

-2
-
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b. A summary of the results of tests performed for quatification verificarion inspection, (group C
including the number and mode of failures. The susmary shatl include results of all gquatification

e mi B ambian demsme i a——e ——mlmmeed cmd mmee | e ad Aimimm Cha L e th sme s oadd 14 aismmami: =f obha
VEI 11 184 1 HispECL 1O LEesl WYlUlw @ LA LELEU U llw LIPE WERAILIF ST VWAL . AN Semsmmt y U 147, 3
test results indicates nonconforsence with specification requirements, and corrective action
acceptable to the qualifying activity has not been taken, action will be taken to remove the failing

product from the qualified products list.

TABLE IX. Qualification inspection.

Exsmination or test Requirement Method Mumber of failures
paragraph paragraph allowed 1/
Grouo 1 3.1, 3.3 to 3. 4.4 J—
——— . L4 v
Visual and mechanical examination 2/ incl, 3.4.5 to 4£.6.1 |
to 3.4.3 incl. i
3.20 to 3.22 incl |
— 0
D¢ resistance 3.5 £.8.2 |
Torque 3.6 4.6.3 |
Dielectric withstanding voltage 3.7 4.6.4 i
— -—
Group 11 |
Solderability 3/ 3.8 4.6.5 1 |
J
Group 111 - |
Bssistance scldering hest X9 L 4.6 ! !
Rotational Life 3.10 4.6.7 — |
Switch Life &/ 3.1 4.6.8 i i
, — ]
Group 1V |
ioad Life 3.%2 L.6.9 1 = 2
!
Group V_ I
Moisture resistance 3.13 4.6.10 1 |
|
G v1 — |
Low temperature storage 3.4 4.6.11 | |
Low temperature operation 3.15 £.6.12 1 |
Therss! shock 214 £.4.13 } !
. — |
6roup VII ]
salt spray (corrosion) L 3.17 4.6.14 1
—_
. -/
Group VIII 3.18 4.6.15 ]
Shock (specified pulse) 3.19 4.6.16 — 0
Vihrarinan hink framianecv —
Vibration,K high frequency
Sroup IX 3.2 6.6.17 ]
Funous
i/ Failure of 8 resistor in ohe OF more tEEts OF & group shall be charged as & single
defective.
2/ marking shall be considered defective only if the merking is illegible.
I/ Sample units subjected to group I shall not have been subjected to group I.
&/ Not spplicable to locking bushings type resistors.

12
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TABLE X. Qualification inspection for locking-bushing-type resistors. 1/
Examination or test Requirement nethod Nusber of failures
paragraph paragraph allowed 2/
Group I 3.1, 3.3 to 3.4.4 -
Visual and mechanical examination 3/ | inci, 3.4.5 to 4.6.1
'3.4.8 incl, 3.20
to 3.22 incl,
DC resistance 3.5 4.6.2
Torgue 3.6 6£.6.3 —
Group 11 T
Moisture resistance 3.13 4.6.10 —_—
— 1
Group III
Rotational life 3.10 4.6.7 —)
i/ This inspection is applicable only to 12 additional locking bushing type resistors when
submitted with the standard bushing type.
2/ Failure of an individual resistor in one or more tests of a group shall be charged as a single
P N R IV
ucicuwvilive.,
3/ mMarking shall be considered defective only if marking is illegible after completion of any the

required inspection.

failure to submit the report within 30 days after the end of each 6~month period may result in loss of
qualification for the product. In addition to the periodic submission of inspection data, the supplier
shall immediately notify the gualifying activity at any time during the 6-month period that the inspection
data indicates failure of the qualified product to meet the requiresents of this specification.

In the event that no production occurrea during the reporting period, s report shall be submitted certifying
that the compeny still has the capsbilities and fecilities necessary to produce the item. If during two

consecutive reporting periods there has been no production, the ssnufscturer msy be required, at the

discretion of the qualifying activity, to submit a representative product of each style and characteristic
to testing in sccordance with the qualification reguirements.

4.5 Quality conformence.

4.5.1 Inspection of product for delivery.
snd B inspection.

Inspection of product for delivery shall consist of groups A

%.5.1.1 jnspection lot. Inspection lot as far as practicable, shall consist of all resistors of the same
style produced in a period not to exceed 30 days, produced under essentiaily the same conditions, and

offered for inspection at one time.

%.5.1.2 Group A inspection. Group A inspection shall consist
table XI, and shall be made on the same set of sample units, in

—_—
o1
the order shown.

4.5.1.2.1.1 Subgroup 1. A sample of parts from each inspection lot shall be randomly selected in
aceor ce with tabl . 1f one or more defects are found, the lot shall be revorked or screened and
defectives removed. After revorking or screening of the lot and resoval of defectives, a new sample of
parts shall be randomly selected in accordance with tabie Xii. iIf one or more defects sre found in this
second sample, the Lot shall be rejected and shall not be supplied to this specification. Resistance values
in the samples shall be representative, and where possible, in proportion to the resistors in the inspection

PR
1ox.

-
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TABLE XI. Group A inspection.

Examination or test Requirement Method | sampling !
paragraph l;:.a-.uragraphi pian J|
T T 1
Subgroup 1 | | Ssee |
Jotal resistance 3.5.1 4£.6.2.1 ]4.5.1.2.1.1
|
Subgroup 2 3.1, 3.3 10 | see
Visual and mechanical examinationl3.4.4, 3.4.5 to| 4.6.1 |4.5.1.2.1.2
to 3.4.8 incl., |
and 3.20 to i
3.22 incl. |
Subgroup 3 | See
jsolderability i 3.8, | 6.6.5 16.5.1.2.1.3
| | | |
L 1 Il A1
TABLE XIi Group A sampiing plan
1
Lot size Subgroup 1 Subgroup 2 |
sampling plan sampling plan
1
1 to 8 100 percent [ 100 percent
9 to 90 100 percent 13
91 to 150 25 i3
151 to 280 192 20
281 to 500 192 29
501 to 1,200 192 34
1,201 to 3,200 192 L2
3,201 to 10,000 - 192 50
10,001 to 35,000 29¢ 60
35,001 to 150,000 | 294 | 74 |
150,001 to 500,000 f 345 i o0 i
1500,001 and over I 435 | 102 |
L i 1 J

4.5.1.2.1.2 Subgroup 2. A sample of parts from each inspection lot shall be randomly selected in
accordance with table XII. If one or more defects asre found, the lot shall be reworked or screened and
defectives removed. After reworking or screening of the lot and removal of defectives, a3 new sample of
parts shall be randomly selected in accordance with table XII. If one or more defects are found in the
second sample, the lot shall be rejected and shall not be supplied to this specification.

4.5.1.2.1.3 Subgroup 3 (soidersbiiit

., 4.5.1.2.1.3.1 Sampling plan. Five sauples (13 samples for RV8) shall be selected randomly from each
inspection lot and subjected to the subgroup 3 solderability test. If there are one or more defects, t
ed

tot shall be consider to have failed.

£.5.1.2.1.3.2 Rejectscd iota. In the svent of one or more defects, the inspection lot s rejected.
manufacturer may use one of the following options to rework the lot:
a. Each production lot that wvas used to fora the failed inspection lot shall be individually

sub-nted to the solderability test as reguired in 4.6.5. Production lo
soidersbiiity test are avaiisbie for shipment. Froduction iots Tai uﬁg
test can be reworked only if submitted to the solder dip procedure in b

-
o~
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b. The manufacturer submaits the failed Lot to a 100 percent solder dip using an approved solder dip

pr s in dance with 3.4.4.1. Following the solder dip the electrical measurements required
in group A, subgroup 2 tests shall be repeeted on 100 percent of the lot. The Percent Defective

Allowable (PDA) for the electrical measurements shall be as for the subgroup 1 tests. Five (13
samples for RVB) additional samples shall then be selected snd subjected to the solderability test
with zero defects allowed. 1f the Lot failas this solderability test, the Lot shall be considered
rejected and shall not be furnished against the requirements of this specification.

4.5.1.2.1.3.3 Dpisposition of samples. The solderability test is considered a destructive test and
samples submitted to the solderability test shall not be supplied on the contract.

4.5.1.3 Group B_inspection. Group B inspection shatl consist of the tests specified in table X11I, in
the order shown, “and the sample shall be selected from inspection lots that have passed group A inspection.

TABLE Xiil. Group B inspection.

T )]

Examination or test 1, Requiresent | Method !

| paragraph | paragraph |

| | !

Resistance taper | 3.5.2 | 4.6.2.2 |

Minimum resistance | 3.5.3 |  4.6.2.3 |

Torque i 3.6 i 4.6.3 ]

Dielectric withstanding voltage 3.7 L.6.4 |

| | !

1 i —l ]
4.5.1.3.1 Ssmoling plan. A sample of parts from each inspection Lot shall be randomly selected in

accordance with table XIV, if one or more defects are found, the lot shall be rescreened and defects
removed. After reworking or screening of the lot and removal of defectives, a2 new sample of parts shall be
randomly selected in accordance with table XIV. If one or more defects are found in the second sample, the

tot shall not be supplied to this specification’

TADI € YTIU Creonem 2 camnl tnn ntan
TABLE XIV. Group 8 sampling plan
r T

Lot size Sample size
1 to 25 3
) 26 to 50 5
. 57 to 9C ]
91 .to 150 7
151 to 280 10
. 281 to 500 1"
. SO1 to 1,200 15
9,201 to 3,200 18
3,201 to 10.000 22
10,007 to 35,000 29
35,007 avd over rs4

4.5.1.3.2 Disposition of sample units. Sample units which have passed all the group B inspection may be
delivered on the contract or purchase order, if the lot is accepted.

-
N
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7!‘\3'»5 x\l Comun £ Smorneantsan
V. &roup € inspection.
Examination or test Requiresent mnethod Number of Number of
paragraph paragraph ssmples tested failures allowed
Monthly - -
Subgroup 1
Low temperature storage 3.14 4£.6.11 [
Low temperature operation 3.15 4£.6.12 _J 3 — 18 i
Thermal shock 3.6 4£.6.13
Subgroup 2
Resistance to soldering heat 3.9 L 6.6 é |
fotetionel life 3.10 L.6.7 6 — —t
Quarterly
Subaroup 1 —_ 1
Moisture resistance 3.13 4£.6.10 [}
-
Subgroup 2 — — 16 |
Shock, (specified pulse) 3.18 4.6.15 ] ] ©
Viheatian hich franuancy 2 19 L &.14 1 10 —
Vibration, high frequency 9 1 4£.6.16 | 10
— —
Semiannual —_
Subgroup 1 — |
Load Life 3.12 4.6.9 6 | 1
o 1
- o I
Subgroup 2 —J
Salt spray corrosion 3.17 4.6.14 2 —

4.5.2 Periodic inspection. Periodic 1nspection shall consist of group C. Except where the results of

these inspections shown noncompliance with the applicable requirements (see 4.5.2.1.3), delivery of products

which have psssed groups A and B shall not be delayed pending the results of these gualification

verification inspections.

5.2.1 Group C inspection. Group { inspection shall be performed monthly, quarterly and semiannually
and shall consist of the tests specified in table XV, in the order shown. They shall be performed on sample
units that have passed group A inspection.

4.5.2.1.1 Sampling plan. Sample units in each style currently in production shall be selected. The
| f « -

its to be inspectec shall be as specified in table XV. Separate samples of tne size

e XV shall be used for each subgroup listed. In the monthly tests, one defective unit shatl
Lowed. ln the quarterly tedts, one defective unit shall be allowed for subgroup 1 and no defectives
ubgroup 1I. In the semiannual teSts, one defective unit shall be allowed.

g
2
pag)
Q
,
»

4.5.2.1.2 Disposition_of sampie units. Sample units subjected to group C Inspection shall not be
delivered on the contract or purchase order.

£.5.2.1.3 dNoncospliance.

*, -~ -
t ct ure ¥
qualifying activity and cognizant inspection act of siture and take corrective action on the
materials or processes, or both, as wnrr-ntcd and on all units of production which can be corrected and
which re manufactured under sssentially the same materials and processes, and vhich are considered subject

Were ESNUSTSCIUreC UnCer cssenti et e S80S JEler il &YX acesses eC St

to the same failure. Acceptance and shipment of the product shall be discontinued until corrective action
has been taken. Group 8 inspection shall be repested on additional sampie units (all inspections, or the
inspection wvhich the original ssmple failed, at the option of the gqualifying activity). Groups A inspection
may be reinstituted; however, final acceptance and shipment shall be withheld until the group C inspection
has shown that the corrective action was successfui. In the event of faiiure after reinspection,
information concerning the faiture shall be furnished to the cognizant inspection activity and the

qualifying activity.

'1—-.—-
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4.5.3 Inspection of packagqing. The sampiing and inspection of the preservation, packing, and container
marking shall be in accordance with the requirements of MIL-R-39032.

4£.6.7 Visusl and mechanical exsminstion. Resistors shall be examined to verity that the materials,
design, construcrion, phveical dimensions, marking, and workmanship are in accordance with the apnlicable

1velcal aans

requirements (see 3. 3 tc 3.4.4, 3.4.5 to 3 4.8, mcluswe, and 3. 20 to 3.22 inclusive).

4&.6.2 DC resistonce (see 3.5). Resistors shall be tested in accordance with method 303 of RMIL-STD-202.
The following details shall spply:

a. Measuring apparatus: MNeasuring instruments used for initial and final readings of this test, can be
of different styles or models provided the performance is equivesient. All test equipment shall be
calibrated in accordance with MIL-STD-45662.

b. Hessurement energy TOr eLECIroNic Test equipment: The eeesurewent energy #pplLied to the unit under

test shall not exceed 10 percent of the 25°C rated wattage times 1 second.

Limit of arror of messuring annaratue: Shall nat exceed $00.5 percent for gualification ingspection

memsw Ty S wews xceec .2 percent

nor 21 percent for quality conformance inspection.

[h}

d. Test voltage for bridges: MNessurements of resistance shall be made by using the test voltage
specified in table XV1. The test voltage chosen, whether it be the maximum or a (ower voltage which
would still provide the sensitivity required, shall be applied across the terminals of the resistor.
This same voltage shall be used wvhenever a subsequent resistance measurement is asde.

TABLE XVI. DC resistance test voltage.

Total resistance Max i sum
noainal test voltage
chms yoits
100 to 999, incl 2
1,000 to 9,999, incl 4
10,000 to 99,999, incl 15
0.1 megoha and over 40

4.6.2.17 Jotal resistance (see 3.5.1). The total resistance of resistors shall be measured between the
terminais of the resistance eiement with the contact arm sgeinat cither 3iop for teper A and againsi the
stop at the low resistance end for tapers C and F. The resistance value obtained shail be compared with the
“specified nominal total resistance.

4.6.2.2 Resistance taper (see 3. 5.2). Follouing the messurement of total resistance, a resistance
sessurement shail be mede st 5U percent of eiectrical rotation. The contact arm mey be varied 23 percent of
total electrical rotation from the specified angle of 50 percent rotation to seet the resistance tolersnce

of 220 percent.

4.6.2.3 Aini resistance (see 3.5.3). The contact ars shall be rotated to its extrese counterclockwise
Limit of mechanical rotation. With the arm in this position, the resistance between the counterclockvise
terminal and rotaring contact terminal shall he ssssured. The contact arm shall then he rotated to its
extreme clockwise Limit of msechenical rotation. With the are in this position, the resistance between the
ciockwise terminal and the rotating contact terminai shaii be meesured {(with the switch on) at the exact
point where the shaft actustor mskes contact with the switch actuator.

4.6.3.1 Operating. The torque required to rotate the contact arm of the resistance element shall be
determined throuchnut the entire rance of mechanical rotation by the toraque wrench method or by any other

method satisfactory to the Government.

-
~
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4L 6.3 2 Stop. Resistors shall be mounted on a metal psnel by their normal mounting mesns. The contact
arm shall then be rotated to each extreme Limit of mechanical! rotation and the specified torque (see 3.1)

appiied through the operating shaft to the siops.

4.6.3.3 Locking. Resistors shall be mounted on a metal panel by their normal mounting means and the
locking device tightened with a torque wrench not greater than that specified (see 3.1).

4.6.4 pieiectric withstanding voitage {(see 3.7).

Atmospheric pressure. Resistors shall be tested in accordance with method 301 of MIL-STD-202.

1
medomn Aabaile aball amalo-
Cwilly CSLE1L3 3NalL sppLy.

™
L

L.6.4.
e fc

~11
W

a. Speciel prepsration: Resistors shall be mounted on metal plates of sufficient size to extend beyond
the resistor extremities, and such a msnner that seasurewents can be mede between terminals tied

together and any other external metal parts.
b. Magnitude of test voltage: 900 volts rms (for RV6, 750 volts).

c. Nature of potential: From alternating current (ac) suppty at commercial line frequency and wave
form.

d. Points of spplication of test voltage: Between the terminals tied together and all external metal
portions of the resistors and metal msounting plate.

e. Examination and measurements: During the tests, the Leskage current shall be monitored and the

resistors exaained for evidence of arcing and breakdown. At the conclusion of the test, resistors
thall be examined for evidence of damage.

4 2 s = -~ o _ = e P N S D 2o e mmmm A nm .iliak ——ak—d 4MAF
&.0.8.2 “m(r‘c Er!ssure RC istor SNSLL DT (e31L8U 11 SCLOruance willnl metr '
The following details and exceptions shall lpply.

a. Method of mounting: As specified in 4.6.4.1%s.
b. Test condition: 8.
c. Period of time at reduced pressure prior to application of potential: 1 minute.

d. Tests during subjection to reduced pressure: Voltage as specified (see 3.1) from an ac supply at
commercial Line frequency and waveform shall be applied for 1 minute.

e. Points of spplication: As specified in 4.6.4.1d.
f. Exsminations and measurements: As specified in 4.6.4.1%e.

© 4.6.5 Solderability (see 3.8). Resistors shall be tested in accordance with sethod 208 of MIL-STD-202.
The following details shatl apply: -

a. ALl three terminals shall be tested.

b. Mo speciai preparstion of iesds is required.
c. Steam aging shall apply.
d. Terminals shall be dipped within .125 inch (3.18 mm) of body. All three terminals shall dbe dipped

sisultanecusly whenever possible. When configuration is such that terminals cannot be dipped
simultanecusly, the .125 inch (3.18 mm) shall apoly to the terminal on whichever it occurs first

when all three terminals are dipped in an orientation which sost neerly seets the above requirement.

e. Evaluation for tab terminals shall apply.

18
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4. 6.6 Resistance to soldering hest (see 3.9). Resistors shall be tested in accordence with sethod 210 of
MIL-STD-202. The following details shall apply:

a. Measurement before test: OC resistance shall be measured as specified.

b. The temperature of the solder shall be 350 210°C, and the duration of immersion shall be 5 20.5
seconds.

c. Depth of immersion in the molten solder: To a point .125 inch (3.18 sm) from the entry of the
terminal into resistor body for resistor for resistors .250 inch (6.35 sm) in diameter operating
shaft and .0625 (1.59 mm) for resistors of .125 inch (3.18 mm) diameter operating shaft.

d. Measurement after test: & 20.5 hours after completion of test, the dc resistance shall be measured
as specified in 4.6.2. Resistors shatl be examined for evidence of sechanical dasage.

4£.6.7 Rotational Lite (see 3.10). Resistors shall be placed in an a dry oven meintained at 8 temperature
of 40 25°C, for a period of 24 =4 hours. Following the removal from the oven, resistors shall be rotated 25
times to remove any film, if any, under the contact arm. The total resistance of each resistor shall be
measured. Resistor shafts shell be continuously oscilleted through not (ess then 90 percent of the total
mechanical rotation at a rate of approximately 10 cycles per minute, for a total of 25,000 cycles. The
locking-type resistors shall be rotated only 500 cycles. The rate of rotation for quality conformence
inspection shall be 10 to 50 cycles per minite. Taper A resistors shail be ganged in paris and the
resistors in each pair shall be connected in series so that a nominally constant current flows through the
resistors irrespective of the contact ars positioning during the rotation of the shaft, as shown on
figure 5. Care shall be taken to insure that side thrust is minimized by proper alignment of the resistor
shafts with the drive shafts. When perforaing this test on locking bushing type resistors, the locking nut
shall be removed. The shatts shall be so connected mechanically that they turn simultanecusly in the same
direction. The potential applied during this test shall be obtained from a dc supply and shall be rated
continuous working voltage of the resistor (see 3.1). Resistors shall be sonitored to ascertain that proper
contact is made during and throughout the course of the test. No potentisl shall be applied to tapers C and
F resistors. Total resistence shall be meesured at the end of cycling. At the conclusion of this test,
resistors shall agasin be placed in a dry oven majntained at 40°C for 24 24 hours. Following resoval from
the oven, the total resistance shall again be measured and the percent of change in resistance from the
initial measuresent shall be computed.

RESISTOR 1 RESISTOR 2
o—"\VVN\—0 O— A NN — Oy
LEFT RIGHT LEFT RIGHT
TERMENAL 1TERMINAL TERMINAL? TERMINAL
. / /
A —
I [
| |
I |
OC  SUPPLY

FIGURE 5. Rotational life test circuirt.
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4.6.8 Switch life (see 3.11)(not applicable to locking bushing type resistors). A 3.0 smpere current,
flowing through a carbon Lamp or a wire-wound resistor load with an ac, rms potential of 117 volts 210
percent applied, shall be interrupted 5,000 times by the operation of the switch. Switch contact resistance

t
shaiil be messured both before and after the test. This test may be conducted concurrentiy with the
rotational Life test specified in 4.6.7.

L A Q9 load Life (ase X 12) Resisrors

M- isee o nes

L { ab
following “details and excepnons shall apply:

a. Method of mounting: By means of their msounting bushings with terminels positioned downward, in the
center of a vertical No. 16 geuge, steet panel, 4 inches square in still air. Still avr is

aiam ing air with no circulation octher than that craataed by the hsat of the resistor
CITCULSTICN CINSr TNan Thatl CINeSIst OF Tne nweet O tne resistior wulg

DY ""-dllw -y WYL T
operated. No shielding shail be located closer than 12 inches from the panel.
b. Test temnerature and tolerance: 70 25°C.

c. Initisi measurement: Hinimum resistence at 25°C +10°, -5°C (see 4.6.2.3). Foiiowing this
measurement, the ambient temperature shall be held at the test temperature for 24 24 hours without
load. At the end of this period, totll resistance shall be measured. This measurement shall be the
initisl test measurement which shall be used as s reference for sll future scasuresents of total
resistance.

Opersting condition Rated dc continuous working voltage as specified in (see 3.1), shall be
applied intermittently 1.5 hours on and 0.5 hours off for a total of 1,000 hours through the contact
arm located against either s op -nd one resistance element terminal for taper A, and against the

stop at the low resistance end and one resistance element for tapers C and F, 30 that rated wattage

is dfssipated across the entire resistsnce element. Adequate precautions shall be taken to msintain

constant vou:lge on Fesistors under tT@st.

Onararing conditione:

Qo
N

e. Test condition: D.

f. Measurements during test: Resistance seasurements shall be mede at the end of the 0.5 hour off
periods after 100 28, 200 =8, 500 +48, <0 hours have elapsed and compsred to the similar readings
taken in c.

shall be returnad to an ambient temperature of 25 +10, -5°C,
be measured within not less than 2 hours nor more than 4 hours.

g. Aessurements -thr TeST ne
and the minimum resistance sha

4.6.10 Moisture resistance (see 3.13). Resistors shall be tested in accordance with sethod 106 of
MI1L-STD-202. The following details and exceptions shall apply:

a. Mmounting: By their bushings on a suitable metal psnel with the operating shaft in a horizontal
position and radial terminails pointed downward. Vibration shail be perforsed either in a vertical
or horizontat plane.

- Tmioim]! macnciimamaneas- Tacal -‘.i.o-:.-- akhall bhe measiired heatuioan tarminmal 1 and tha ~antard ara
e ATIILIGL FCEGIVI TETIIL .. TULSL TSI IJLTIILE JIMELL WS BINTIVICU UTLPCTT LEimnioL T SIS LIS WWATLaVL. arm
terminal with the operating shaft rotated to the maxi J see figure 2).

e Load: During steps 1 and 4, rated (100 percent) uatt

<. <O3C. eps onc atec

smaller, shall be spplied for the first 2 hours of eech step.

d. nethod of spotlying loed voltege: Across terwinsl 1 snd the contact erm terminel, with operating
shaft rotated to the maximsum'clockwise position (see figure 2).

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T21:26Z
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e. Final measuresents: At the end of the final cycle and while the resistors are still in the humidity
chamber at the high humidity condition. total resistance shall be measured as specified in b. above.
Fotlovmg this mwremt, the humchty ch-dnr ny be openod in order to mske the necessary

ClGCtT‘C.\. mtl IW' ‘U wl lvl'- l"" U"l“lr‘b -VlllBl—‘ll"g th-gt .nu YI’ISUK-“W r“l!l"cc
tests. The chamber shall then be returned to the high humidity condition and maintasined at this
condition for at Least 1 hour prior to these tests. Dielectric withstanding voltage shall be tested
as specified in 4.6.4.1 except that the operating sheft shall not be rotated during the test,
electrification time shall be 2 minutes, and the test potential applied to styles RVS and RvS shatl
be 5300 voits. insuiation resistance shaii then De meesured beiwveen the resistor terminais tied
together and mounting bushing, using a dc potential of 500 volts. The subsequent 4- to 2é-hour
conditioning period and measurements do not apply.

4.6.11 Low temperature storage (see 3.14). The total resistance shall be messured at 25°C +10°C, -5°C.

vithin 1 hour after this seasurement, resistors shall be placed in a chasber at a tesperature of 25°C
+10°C, -5°C. The temperature in this chember shall be lowered to -63°C +0°C, -2°C within a minimum period
of 3 hours. Tnnty-four hours after the resistors have reached this teq:enture the temperature of the
chamoer shail be graguaily raised to 25°C +10°C, -5°C within a maximum period of 8 hours. Resistors shail
then be removed from the chamber and msintsined at 25°C +10°C, -0°C for a period of approximetely 24 hours,
atter which the total resistance shall be measured.

4.6.11.1 Quality conformsnce inspection. For quality conforasnce inspection and at the option of the
manufacturer, the sampile units may be piaced in or remsoved from the test chamber while the chamber is at the
extrems low temperature.

4.6.12 iow _temperature operation {see 3.15). The total resisiance shall be sessured st 25°C +70°C, -5°C.
The resistors shall then be placed in a chamber at 25°C +10°C, -5°C and the temperature in thc chember shatll
be Lowered to -55°C +0°C, -5°C with a sinimum period of 1.5 hours. After 1 hour 215 sinutes of
etahilizartion at this lou teanerature raran continomie mpbi'nn vnlrtans (eae 3_‘!)’ ahall he -nnl ind for A4S

S==2t L Es e, RO ISSPeTeRNT TSses e

tane
|inutes across the resistance element betwveen one end ttr.iml and the contact ara terminal. The resistors
shall then be sliowed to stabilize for 1 hour 15 minutes and the torque necessary to effect rotation of the
contact arm shall be measured. Following this mseasuresent. the tesperature shall be gradually reised to
25°C +10°C, -5°C within a period of 8 hours. The resistors shatl then be removed from the chamber and
saintained at 25°C +10°C, -5°C for spproximstely 24 hours, safter which the total resistance shall measured
(see 3.1).

4£.6.13 Thermai shack (see 3. 14).

ner - 2

4.6.13.7 hounting. Resistors shail be mounted by their mounting bushings in such a senner that there is
at least 1 inch free air space around esch resistor, end with the mounting in such position with respect to
the air stream that it offers the least obstruction to the flow of air across and around the resistors.

4.6.13.2 Cycling. Sample units shall be conditioned at 70°C 25°C for 24 24 hours. The sample units shall
be returned to room ambient (25°C 25°C) and allowed to stabilize. After stabilization, the initial
fesistance readinas shall be taken. The sample units shall then be subjected to the aoolicable thermal
shock shown in table XVII for a total of five cycles perforsed continuously. In transferring the semple
units from one chamber to another, they shall not be subjected to circulating air. The air temperature of
the two chasbers shall be held at esch of the extreme temperatures by mssans of circulation and sufficient

hot or cold chamber cspecity so thet air at the sample units will reach the temperature specified within 2
sinutes after they have been transferred to the -u-nn!-i.’. chasher The final resistance readina shall he

taken st the end of therasl shock at 25°C =5°C nftor the sasples have been stabilized.

[\ ]
->
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TABLE XVII. Thersal shock.

Steps Temperature Time
°c
Hinisum
1...17 =55 +0, -3 30
2.... 25 +10, -5 10 to 15
3.... 120 +3, -0 30
b.... 25 +10, -5 10 to 15

1/ For quality conformance inspection and
at the option of the merwfacturer, this
temperature may be -63°C +0°C, -2°C.

NOTE: At the option of the manufacturer the reverse sequence may be as follows:

1. Room temperature
2. +120 =3
3. Room temperature
4 ~55 =3

4.6.164 Salr spray (corrosion)(see 3.17). Resistors shall be mounted on an aluminua panel and tested in
accordance with method 107, test condition A, of MIL-STD-202. Following removal from the chamber, the
resistors shall be thoroughly washed for 1 msinute in free running taps water, the temperature of which shall
not exceed 38°C. The resistors shall then be placed in sn oven and meintained at 50°C 23°C for a period of

24 24 hours. At the end of this period, resistors shall be removed from the oven and examined for

corrosion and mechanical operation.

4.6.15 Shock (specified pulse)(see 3.18). Resistors shall be tested in accordence wvith method 213 of
MIL-STD-202. The following details and exceptions shall spply:

Resistors shall be mounted by their normal mounting means and affixed on sn appropriate mounting
fixture. A suggested mounting fixture is shown on figure 7. The mounting fixture shall be
constructed in such a menner as to insure that the mounting supports remain in a static condition
vith reference to the shock test table. Test Leeds used during this test shall be as smell 8 vire
size as practicable (e.g., AWG 22 stranded) so the influence of the test lead on the resistor will
be held to » minimum. The test Lead length shall be no Longer than necessary. In all cases, the
resistors shall be mounted in relation to the test equipment in such a menner that the stress
applied is in the direction which would be considered most detrimental. The contact arm shatl be
positioned at 50 percent of mechsnical rotation. The locking bushing styles shall be in the Locking

position.

b. Messurements after mounting: Resistors shall be meesured as specified in 4.6.2. The resistance
shall be measured between the contact arm tersinal and terminal 1, and betveen terminals 1 and 3.

c. Test condition: 1I.

d. Motion: Resistors shall be subjected to a total of 20 impacts (five blows in each of two directions
in esch of two wutually perpendicular planes). One of the test planes used shall be perpendicular
and the other paralliel to the longitudinal axis of the operating shaft.

e. MNeasurement during test: Esch resistor shall be sonitored to determined momentary discontinuity by
8 method which shall st Least be sensitive emough to monitor or register sutomstically any momentary
discontinuity of 0.1 aillisecond or greaster duration.

f. MHeasurements and exsmination sfter test: Resistors shall be measured as specified in 4.6.2. The
resistance shall be mseasured between the contact ara tersinal and terminal 1, and between terminsis
7 and 3. Resistors shall then be examined for evidence of mechanical damage.

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T21:26Z
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4.6.16 Vibration, high frequency (see 3.19). Resistors shall be tested in accordance with method 204 of
MIL-STD-202. The tfollowing detaiis and exceptions shall apply:

a. Mounting: By normel mounting mesns and affixed to an appropriate nonresonant mounting fixture. A
suggested mountiing Tixture is shown on Tigure 7. The mounting Tixture shail be constructed in such
& msnner as to insure that the points of the resistor mounting supports shall have the ssme motion

as the vibration test table. Test (eads used during this test shall be as smsll as practicadle
(e.g., AUG size 22, strended) =0 that the influence of the test lead on the resistor shall be held
to a minimun. The test leed lLengths shall be no longer then necessary. A shielded cable which may
be necessary because of the field surrounding the vibration test tabie, shatl be clemped to the
mounting fixture. In all ceses. resistors shall be sounted in relation to the test ecuipment in
such a menner that the stress spplied is in the direction which would be considered the most
detrimental. The contact arm shall be positioned at SO percent of mechanical rotation. The locking

bushing styles shall be in the locked position.

4

Heasursments after mounting: Resistance shall be measured 23 specified in £.6.2. Resistance shall
be measured between the contact arm terminal and terminal 1, .nd between tor-mnls 1 and 3.

c. Test condition: C, part 2.

z
.'i

T b -
in ssch of ¢

to the longitudinal axis of the resistor.

e. Nessurement during teat: Each resistor shall be monitored to determine momentary discontinuity by a
method which shall at least be sensitive enough to monitor or register automatically any momentary
discontinuity of 0.1 millisecond or greater duration. A sessuremsent of transient resistance change
between the contact ars terminal and terminal 1 shall also be made.

istance shall be messurad =2 snecifiad in 2.4

stance shsll specitisd in £.6.2

b < @& dmma o
HESsuUTSReENts and SXasinaticons &

& s
The resistance shall also be messured between the contact sra terminal and terminal 1 and ween
terminals 1 and 3. Resistors shall then be exsmined for evidence of mechenical demege.

--

4£.6.17 Ful ggg see 3.22). Resistors shall be tested in accordance with method 508 of MIL-STD-810.

......... SiL = L2 A PR Y R S
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5. PACKAGING

5.1 Packaqing. Resistors shall be prepared for delivery in accordance with MIL-R-39032.

6. NOTES

(This sezction contains inforastion of & geeral or sxplanstory nsturs that ==y ba helpful butr s not
mandatory.)

" 6.1 Intended use. Resistors covered by thjs specification are intended for use in electronic equipment,
and are used for -tchmg, b.l..m:mg, and adjusting circuit variables in computers, telemetering equipment,

e

and other oppucutvons.

5.2 Acquisition documents. Acquisition documents should specify the following:

a. Title, number, and date of this specification.

b. Title. number. and date of the spplicable detail specification, and complete PIN (see 1.2.1
and 3.1).

c. Mounting hardvare (see 3.4.6.1).

23
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6.3 Qualification. With respect to products requiring gualification awards will be made only for
products which are, at the time of award of contract, qualified for inclusion in Qualified Products List
QPL-94 whether or not such oroducts have actually been s0 Listed by that date. The attention of the
contractors is called to these requiresents, and manufacturers sre urged 1o arrange to have the products
that they propose to offer to the Federsl Government tested for qualification in order that they may be
eligible to be awarded contracts or purchase orders for the products covered by this specification. The
octwny responsible for the Quatified Products List s US Army Lasboratory Commend; however, informstion

pertsining to qualification of products may be obtained from the Defensze Electronics Supnly Center (DESC-E),

1507 wilmington Pike, Dayton, OH 45644 .

6.4 Supplementary insulation. Resistors should not be used at potentials to ground greater than a peak
voltage of SO0 volts, or 200 volts for saircraft equipsent, unless supplementary insulation is provided.

6.5 soldering. Care should be taken in soldering resistors, since all properties of a composition
resistors may be seriously affected when soldering irons are applied to terminals for too long a period.

6.6 Hun pickup. Design engineers confronted with the problem of hum pickup by resistors from asttached
switches in any particular application should specify separate switches at an appropriate distance from the
resistors.

<l mrmk sma Ada. - ey (o ) 1
t-locking devices. Suitable locking devices are commercis ch may be readily

attached to any standard bushing type resistor covered by this specification. Yhese Lockmg devices permit
any degree of torque from normal up to complete locking of the operating shaft of the resistor. The locking
bushing type resistor specified herein provides the shaft Locking feature without sdditional equipment.

<
y
<
®
e
i
y
y
g
5
7
R
<

6.8 Darating. it is dasired to oparate thes s
resistors should be dented in accordance with figure 6.

6.9 Transient chanae in resistance, 1t is suggested that when these resistors encounter shock and high
frequency vibration forcu of the -.gmtudes cnunnt.d in this specification, that they be used only in
applications wvhere a 10-percent variation can be tolerated in the resistance 8t the contact aree.

I3

PERCENT RATED WATTAGE
>
o

20 30 40 30 60 70 80 90 100 110420 130 140 150

AMBIENT TEMPERATURE (DEGREES CENTIGRADE)

FICUDE A Deratina curve for continuous duty.
FIQURE &, Derating curve for continuous duty
24
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B N\ AN s S

AN
_MOUNTING FIXTURE W

Inches [}
1.00 25.40
1.50 38.10
4. G0 1G1.60
9.00 228 .60

NOTES:

1. Dimensions are in inches.
2. Metric equivalents asre given for general information only.
3. Tolerance is .02 (0.51 mm)

FIGURE 7. Suggested mounting fixture and resistor sounting

rges o A L 4 Lo K At A
el.!Q JOr SNOCK, SO TIIgn T WOURTICY VDT 1 3.
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6.12 Acceleration. The accelerstion test was deleted from this revision because the thermal shock and
vibration rests witl show up eny defects that the acceleration test would have accomplished.

inform Py

6.13 Selection and use informetion. Equipment designers should refer to MIL-STD-199, “"Resisto
Selection and Use of" for a selection of standard resistor types and values for new equipment designs.

Application and use information concerning these resistors is also provided in MIL-STD-199.

6.14 Supersession data. Slotted shafts, identified by symbol § shall be used for replacement of flatted
shafts, identified by symbol F. For military replacement purposes, resistors with resistance
charmcteristics identified by symbols A, C, and E shall be used for replacement of resistors with resistance

characteristics identified by ny-:ols B, D, and F. Supersession of styles and other characteristics shall
be as specified in teble XVIIii

6.15 Retinning Leads. If retinning (hot solder dip) of the leads is required (see 3.4.4.7).

6.16 Subject (key word) Listing. Potentiometer

6.17 PIN. PIN is a nev tern encompassing terms previously used in specifications such as psrt nusber,
type designation, identification number etc. (see 1.2.1).

6.18 Changes from the previous issue. Marginal notations are not used in this revision to identify
changes with respect to the previous issue due to the extensiveness of the changes.

TABLE XVIII. Styles and cheracteristics.

Style and cheracteristics sa.lpcrsodns style and Sa.perstdu styln and
in RIL-R-54 characteristiecs in characteristics in
MIL-R-94C MIL-R-948
RV2Y RV2Y RVZ2 characteristic X and Y
RVLY RV&Y RV4 characteristic X and Y
RVSY RVSY RAVS characteristic X and ¥
RVEY RVEY RY1 and RV6 characteristic X and Y
v
26
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10. scoee
10.7 Scope. This sppendix details the procedure for subaission of samples, with related dasts, for

qQualification inspection of resistors covered by this specification. The procedure for extending

qualification of required sample t0 other resistors covered by this specification is also outlimed herein.

This appendix is a mendatory pert of this specification.

compl iance.

20. APPLICABLE DOCUMENTS.

This

The inforsstion

contained herein is intended for

section is not applicahle to this document,

TABLE XIX. Samples for qualificatrion inspection.

r ¥ T
|Lot| Number of Total Switch| Taper Groups (see table IX) i
| |semples units |resistance | and sample units numbers ]
| |to be submitted | v y y . {
! (see 30.1.2) ! 1 11 I |1y vV | vI | vIl | VIIE| IX &/]
} t t t 1
i | | 1 7 1 13 | 19 25 3 37 | 47 |
| 4 56 Lovest 1/|Mone A to to | to to | to to to to | to |
! é 121 ¢& 18| 24 20 36 L& | s |
1 —d )
! ' T N T 1
| l | 1 1 ]
| 2 (3 | 10,000 |[None |C or F| to to |
l ohas 6 6 |
} — — - — —
| 1 1 13 | |
| 3 12 Critical |None A to to to |
| value 2/ é .3 1? |
k —
| | 1 1 13 | |
| & 12 | Critical|SPST A to to to | |
| 371 | value 27| 6 6 18 |
—t —t + i
| | | ] 1 7 1 13| 19 25 31 37 &7 |
151 56 |Highest 1/[None A to to | to to | to to to to to |
| | - | I 6 12 l 6 18|24 | 30 36 &6 56 |
L i 1 ) J
i/ For which guaiification is sought. _
2/ See table XX1.
3/ If lot 4 is not submitted, 24 sample units shall be submitted for Lot 3. Six of the sdditional

samnle unite shall be subjected to the tests of groun 111 and the remsining & to the tests of

shaft lengths.

L a_

e cordance to tabie XiX.

A ssmple consisting of 56 specimens of esch type for which gque

27

AllL specimens shail have .B73 inch (

free or shall test resistor.

8]
22.23 wm

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T21:26Z
Check the source to verify that this is the current version before use.



MIL-R-94E

APPENDIX

30.7.2 Combined type submission. For qualification of either the standard bushing or the locking bushing
type resistors, & sampie consisting of the number of sample units specified in table XiX shall be submitted
in esch style and moisture resistance characteristic for which qualification is sought. To receive
qualification of locking bushing type resistors when standsrd bushing type resistors have been submitted, an
additional sample of locking bushing type resistors shall be submitted. This semple shall consist of the
number of ssmple units specified in table XX and shell have a resistance value egual to the critical value
as specified in table XXI. All ssmple units shall have .875 inch (22.23 am) tength shafts.

TABLE XX. Sempies for gquatification inspec tion of
additional locking bushing types.

Number of sample units Groups (see table X)

in the same styie and sample units numbers

to be subsitted v o

(see 30.1.2) 1 | 11 [ |

T t {

] | | |
| 12 Tto12 | 1toé6 | 7 to 12|
L — — 1 — - . — | S J

TABLE XXI. (Critical resistance value.

Style Resistance
Regohms
RVS 0.10
I Rvé 0.25
RV2 0.10
RVA 0.10
28
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APPEND IX

TABLE XX1I1. Extent of qualificstion.
Lots passed
1,2, 3, 4,5 All resistence values between the highest and lowest values submitted, all tapers
with oFf without switches. .
1, 2, 3, 4 All resistance values between the lowest value submitted and critical value, all

<
[
N
u
N
w

1=

-
]
~

w

1' 31 LI 5
2, 3, 4,5
1, 2,3 1/
i, 2, &
1, 2, 5
1, 3, 4
1, 3, 5 1/
1, 4, S

a

tapers with or

ALl resistance

All resistan
tapers, with

ALl resistance

ALl resistance

{ ]
or

vithout a switch.

values between the highest and lovest values submitted, taper A
only, with or without switches.

values between critical value and
without switches.

Lowest value submitted to the critical value, all tapers, without switches.
No qualification. ,
No qualification.

values between the Lowest value submitted and the critical values,
taper A only, with and without a switch.

values between the highest and lowest values submitted, taper A
only, without switches.

No qualification.

<

peppr a—" ey cy gy
enag OT tablLe.
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APPENDIX

TABLE XX1I. Extent of qualifrcation - Continued.

Lots passed

2, 3, 4 No qualification

2, 3,51 ALL r:sutance values between the critical value submitted, all tapers, without
switches.

3, 4,5 All resistance vaiues between criticail vaiuve and highest vaiue submitted, taper A
only, with or without a switch.

1, 2 No qualification.

1, 3V All resistance values between lowest value submitted and the critical value, taper
A only vithout switches.

1, & No qualification.

1, S No qualification.

2, 3or 2, & No qualification.

2,8 No qualification.

3, & No qualification.

3, 5 ALl resistance values bet:ieen the critical value and the highest value submitted,
taper A only, vithout suitches,

1 No quaiification.

2, 3, or 4 No qualification.

5 ] No qualification.

1/ If only the switch fails, this statement applies; if resistor fails in lot 4, no
qualification shall be granted.

Each submsission shall be accompenied Dy test data covering the nondestructive tests

listed in table IX or X which have been perforsed on the subaitted sa=ple units. The performence of the

destructive tests by the suppliet on s duplicate set of sample units is encouraged, although is not
required. All test dats shall be submitted in duplicate. Qualification of the switch in any style will
quality switches in all other styles. Approval of resistors with slotted shafts shall be the basis for
approval of flatted shafts. Approval of flatted shafts will be the basis for approval of slotted shafts.

' 8
i
ol
I8

"2

30.3 cCertificate of materisl. When submitting ssmples for qualification, the supplier shall subsit
certification, in duplicate, of the meterials used in the cosponents and that they are in accordance with

the amnlicahle anacification rem:iranance

the appl specification requiresents.
30.4 Description of items. The supplier shall submit a detailed description of the resistors being

submitted for test, including a description of case saterial, type of element and contacts, and method of

fastening of tersinals to bese and .tmnt
&0. EXTENT OF QUALIFICATION
40.1 single type submission. Qualification shall be for the type submitted.

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T21:26Z
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APPENDIX

£0.2 Combined type submission. Qualification within 2 style and characterisric shat! be shown in
table xX11. Gualification of resistors with standard (N) type bushings shall qualify resistors with
sealed (S) type bushings. Conversely, qualification of resistors with sealed (S) type bushing shall qualify
resistors with standard (N) type bushing. Qualification of resistors with locking (L) type bushing shall
qualify resistors with sealed (T) type bushings. Conversely, qualification resistors with sealed (T) type

hiahinne ehall analiéy reeciertare Uith lacskina (1) tuma bhuiahinae
VUSRS Siels QUSLITy TESISIONS WiIln (WOLRWIWY Vws IYPT RSNVINS.

CONCLUDING MATERIAL
Custodians: Preparing activity:
Army: ER Army: ER
Mavy: EC
Air Force: 85 Agent:

DLA: ES
Review activities:
Army: AR, Ml (Project 5905.-1248)
Navy: AS, OS
Air fForce: 17, 80, 99

User activities:
Army: AT, AV, ME
Ravy: #AC
Air fForce: 19
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